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ABSTRACT 


The  purpose  of  this  study  was  to  compare  three 
types  of  Boxing  gloves  on  the  Basis  of  two  measures 
resulting  from  impact,  and  to  analyze  the  data  of  each 
measure  using  analysis  of  variance,  the  Duncan  New  Multiple 
Range  Test  and  the  t-test. 

The  methodology  was  to  impact  the  different  gloves 
which  all  had  the  same  initial  potential  energy  at  the 
instant  the  target  was  struck.  The  Boxing  gloves  were  fitted 
unto  a  wooden  fist  installed  at  the  end  of  a  three  foot 
metal  pendulum  weighing  10.036  pounds.  Adjustable  weights 
could  Be  added  or  taken  off  in  order  to  keep  the  lever  at 
a  constant  weight  (10.036  pounds)  for  whatever  gloves  were 
tested . 

At  the  end  of  its  fall  the  glove  contacted  a  target 
which  consisted  of  an  aluminum  sheet.  The  latter  was 
deflected  upon  impact  and  a  strain  gauge  which  was  attached 
gave  a  measure  of  deflection.  This  information  was  fed  into 
an  oscilloscope  and  photographed.  Prom  this,  the  energy 
absorbed  By  the  glove  was  calculated. 

Following  a  pre-test,  an  endurance  test  was  run  with 
the  Best  glove  of  each  type  of  8  oz.  Boxing  gloves.  Two 
readings  were  taken,  after  the  first,  second  and  third 
hundred  Blows  were  struck  against  a  wooden  Board.  The  types 
of  gloves  and  the  gloves  within  each  type  were  ranked 
according  to  their  ability  to  absorb  impact  energy. 

A  comparison  between  8,  10  and  12  oz.  gloves  padded 
with  a  combination  of  foam  rubber  and  coarse  hair  was 


completed.  The  surfaces  of  impact  of  the  gloves  were  also 

calculated . 

It  was  concluded  that  in  general,  foam  rubber  gloves 
were  superior  to  the  coarse  hair  and  the  combined  foam 
rubber  and  coarse  hair  types.  Furthermore,  the  10  oz.  glove, 
padded  with  a  combination  of  foam  rubber  and  coarse  hair, 
absorbed  more  impact  energy  and  therefore  offered  more 
protection  than  the  12  ounce  boxing  glove  of  the  same 
type.  However,  it  should  be  emphasized  that  only  two  gloves 
of  each  8  oz.  type  and  one  glove  for  the  10  oz.  and  12  oz. 
were  tested. 


'  . 


ACKNOWLEDGMENTS 


It  is  impossible  in  such  limited  space  to  properly 
acknowledge  all  the  individuals  who  contributed  so  much 
to  the  development  of  this  thesis.  However,  the  author 
wishes  to  express  his  sincere  appreciation  and  gratitude 
to  his  committee  members,  Dr.  R.B.J.  Macnab,  Dr.  D.W.  Smith 
and  Dr.  J.  Haddow  for  their  kind  interest,  advice  and 
assistance  throughout  this  project. 

The  kindly  assistance  of  Mr.  Hans  Golls  who  constructed 
the  necessary  apparatus  and  of  Mr.  Ray  Marak  who  assisted 
throughout  in  the  testing  is  gratefully  acknowledged. 

The  author  is  indebted  to  Cooper-Weeks  Limited  and 
to  Wellinger  &  Dunn  Limited  of  Toronto  who  contributed 
substantially  by  each  respectively  furnishing  two  pairs 
of  eight  ounce  boxing  gloves. 

A  very  special  thanks  is  extended  to  my  wife  Jacqueline 
for  her  work  as  my  typist  and  her  constant  support  during 
my  two  years  of  graduate  work. 


TABLE  OP  CONTENTS 


CHAPTER  PAGE 

I  STATEMENT  OP  THE  PROBLEM.  ... . 1 

Introduction . 1 

The  Problem . . . . .  3 

Subsidiary  Problems. . 3 

Assumption. . 3 

Definition  of  Terms . . . 4 

Limitations  of  the  Study. . .  4 

II  REVIEW  OP  THE  LITERATURE.... .  3 

Various  Statements  on  Boxing  Gloves .  5 

Studies  of  Impact  on  Sport  Equipment....  10 

III  METHODS  AND  PROCEDURE.  .  . .  15 

Experimental  Equipment . 15 

Testing  Procedure. . 17 

Calibration  of  the  Apparatus. ...........  19 

IV  RESULTS  AND  DISCUSSION . . .  21 

Comparison  of  the  Different  Types  of 

Eight  Ounce  Boxing  Gloves.... .  22 

Pre-Test  Results . 22 

Endurance  Test  Results...'.. . 22 

Discussion. . . 24 

Surface  of  Impact . 26 

Comparison  of  Eight,  Ten  and  Twelve  Ounce 
Gloves  Padded  with  a  Combination  of 

Poam  Rubber  and  Coarse  Hair...... .  26 

Results . . 26 

Discussion . 26 


CHAPTER 


PAGE 


V  SUMMARY  AMD  CONCLUSIONS . . . .  .  29 

Recommendations . .  30 

BIBLIOGRAPHY . . .  33 

APPENDICES 


A.  STATISTICAL  TREATMENT . 

B.  RAW  BATA . 

C.  NAMES  ANB  ABBRESSES  OP  PEOPLE  CONTACTEB 

FOR  INFORMATION . . . 

B.  SOME  LETTERS  OF  INTEREST  RECEIVER . 


LIST  OF  TABLES 


TABLE  PAGE 

1  PERCENTAGE  OF  ENERGY  ABSORBED  BY  THE 

DIFFERENT  GLOVES  DURING  PRE-TEST .  21 

2  ANALYSIS  OF  VARIANCE  OF  DIFFERENCES  BETWEEN 

TYPES  OF  GLOVES .  22 

3  SURFACE  OF  IMPACT  OF  THE  DIFFERENT  GLOVES 

IN  SQUARE  INCHES  AFTER  FOUR  BLOWS .  25 


. 


LIST  OP  FIGURES 


FIGURE  PAGE 

I  IMPACT  AND  RECORDING  DEVICES .  16 

II  WOODEN  FIST  WITH  LEVER  (FINGERS)  EXTENDED....  16 

III  WOODEN  FIST  WITH  LEVER  CLOSED.. .  16 

IV  GLOVE  FITTED  UNTO  WOODEN  FIST .  16 

V  ELECTRIC  DIAGRAM  OF  THE  APPARATUS . . .  20 

VI  DETERIORATION  OF  THE  EIGHT  OUNCE  GLOVES 

DURING  THE  ENDURANCE  TEST .  23 

VII  OSCILLOSCOPE  DEFLECTION  GIVEN  BY  A  TYPE  I 

EIGHT  OUNCE  GLOVE  DURING  PRE-TEST .  27 

VIII  OSCILLOSCOPE  DEFLECTION  GIVEN  BY  THE  SAME 

GLOVE  AFTER  300  BLOWS . 27 

IX  OSCILLOSCOPE  DEFLECTION  GIVEN  BY  A  TYPE  I 

TEN  OZ.  GLOVE  AFTER  SIX  FIGHTS .  27 

X  OSCILLOSCOPE  DEFLECTION  GIVEN  BY  A  TYPE  I 

TWELVE  OUNCE  GLOVE  DURING  PRE-TEST .  27 

XI  DIFFERENCE  IN  ENERGY  ABSORPTION  OF 

DIFFERENT  TYPE  I  GLOVES .  28 


CHAPTER  I 


STATEMENT  OP  THE  PROBLEM 


Introduction,, 

Boxing  is  a  very  controversial  sport.  Some  critics 
even  say  it  should  be  banned o  Recent  fatalities  and  serious 
injuries  seem  to  have  dramatized  the  danger  of  boxing.  There 
is  a  recognized  risk  of  disability  and  death  in  every  sport, 
including  boxing,  which  becomes  apparent  when  a  fatality 
occurs  and  is  widely  publicized. 

Boxing  can  be  regarded  from  two  points  of  view:  pro- 
fessional  and  amateur.  Professional  boxing,  like  any  pro¬ 
fessional  sport,  is  a  means  and  a  way  to  earn  a  livelihood. 
In  order  to  make  enough  money  to  live,  the  professional 
boxer  sometimes  has  to  box  to  the  detriment  of  his  personal 
health  and  well-being. 

On  the  other  hand,  amateur  boxing  can  be  regarded  as 
a  true  sport  and  not  as  a  profession.  It  is  one  of  the 
recognized  Olympic  sports.  The  following  is  a  definition  of 
an  amateur  as  stated  in  the  AoA.Uc  of  Canada  rules  governing 
boxing  (1:  Part  II  rule  2): 

An  amateur  is  one  who  has  never  competed  for  a 
money  prize,  staked  bet,  or  declared  wager;  who  has 
not  competed  with  or  against  a  professional  for 
any  prize  (except  with  the  express  sanction  of  the 
Amateur  Boxing  Association  of  the  nation  of  which 
he  is  member)  and  who  has  never  pursued  or  assisted 
in  the  practice  of  athletic  exercises  as  a  means 
of  obtaining  a  livelihood  or  for  pecuniary  gain. 
Athletic  exercises  are  all  kinds  of  sports  adminis¬ 
trated  by  a  recognized  Amateur  Federation  of  National 
Associations , 

According  to  Grant  (22),  the  benefits  of  boxing  to  a 
boy's  and  young  man's  health  are  both  psychological  and 
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physical.  He  states  that  (22:6): 

There  is  no  doubt  that  psychologically  boxing 
benefits  inadequate,  insecure  and  aggressive  boys 
alike,  affording  them  both  the  opportunity  to  develop 
discipline,  self-control,  and  the  art  of  self-defence. 

The  physical  training  and  road  work  required  of  a 
conscientious  boxer  and  the  moderation  needed  in 
smoking  and  drinking,  lead  to  physical  fitness  and 
good  health. 

Boxing  gives  pleasure  to  many  thousands  who 
appreciate  the  agility  of  a  good  boxer  who  avoids 
punishment  by  blocking  and  slipping  under  punches 
and  by  fast  footwork. 

In  an  answer  to  juvenile  delinquency  I  believe 
it  can  play  an  important  part  by  being  the  outlet  for 
psychopathic  traits  -  such  as  aggressiveness  and 
feelings  of  inadequacy  and  inferiority  as  mentioned 
above . 

Along  the  same  lines,  Parker  and  Trifunov  postulate 
that  (24:433): 

Human  nature  being  what  it  is,  man’s  natural 
antagonism  will  for  some  time  yet  require  an  outlet 
for  expression.  Social  workers  and  the  courts  can 
supply  ample  evidence  of  the  ways  in  which  some  youths 
rid  themselves  of  this  unfortunate  tendency.  Organized 
and  properly  controlled  competitive  boxing  appears  to 
be  an  excellent  way  of  guiding  antagonistic  and  antisocial 
attitudes  along  the  right  channels.  It  is  interesting  to 
note  that  the  majority  of  youths  who  enter  boxing  and  most 
often  make  it  a  career  are  from  low-income  families 
and  frequently  from  disrupted  families.  The  training 
prerequesites  for  boxing  include  rigorous  physical  and 
mental  discipline.  To  lose  one's  temper  with  an  opponent 
in  the  ring  is  often  a  reason  for  being  defeated.  If 
supervised  correctly,  perhaps  boxing  can  be  used  to 
strengthen  a  young  man’s  character  and  make  him  a 
better  citizen. 

Even  though  one  may  or  may  not  agree  with  the  advantages 
or  disadvantages  of  boxing,  it  remains  a  fact  that  boxing  is 
a  sport,  and  in  particular,  amateur  boxing  can  be  considered 
as  such. 

Therefore,  physical  educators  should  know  when  and  how 
to  use  boxing  in  the  program  and  should  be  concerned  in  using 


the  best  equipment  available  in  order  to  avoid  injuries 
and  to  obtain  the  maximum  benefit  from  this  activity. 

The  devices  developed  to  protect  individuals  from 
injuries  reflect  the  philosophical  approach  of  a  culture 
to  combat,  and  indicate  the  level  of  its  art  and  science. 
Within  the  past  decade,  associated  with  an  increasing 
public  interest  in  sport  and  physical  fitness,  an  awareness 
of  the  importance  of  protective  equipment  in  various  sports 
has  arisen.  Laboratory  studies  are  carried  out  today  to 
improve  sport  equipment  in  design  and  basic  construction, 
which  emphasise  the  importance  which  is  now  given  to  good 
equipment  as  a  basic  factor  in  the  prevention  of  injuries. 

The  Problem. 

The  present  problem  is  to  compare  the  capacity  of  various 
types  of  boxing  gloves,  padded  with  coarse  hair,  foam  rubber 
and  a  combination  of  both  types  of  padding  in  absorbing  the 
impact  energy  of  a  standardized  blow.  The  sub-problems  to 
be  investigated  are: 

1.  To  compare  the  surface  of  impact  of  the  different 
boxing  gloves. 

2.  To  determine  the  change  in  the  capacity  of  some  boxing 
gloves  to  absorb  impact  energy  after  an  endurance  test. 

3*  To  compare  the  capacity  of  some  8,  10  and  12  oz. 

boxing  gloves  padded  with  a  combination  of  coarse  hair 
and  foam  rubber  in  absorbing  the  impact  energy  of  a 
standardized  blow. 

Assumption. 


Given  that  all  the  different  gloves  will  have  the  same 
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initial  potential  energy  at  the  instant  the  plate  is  struck, 
the  glove  that  will  deflect  the  plate  the  least  will  absorb 
the  most  impact  energy. 

Definition  of  Terms. 

— ■ ■— MB— man— — c— TMniii—  inm— n  i  wm j— i — — <i — — 

For  the  purpose  of  this  study,  the  following  definitions 
apply: 

1.  G-loves  Type  I:  gloves  padded  with  a  combination  of 
foam  rubber  and  coarse  hair,  (gloves  1  and  2) 

2.  Gloves  Type  II:  gloves  padded  with  coarse  hair,  (gloves 
3  and  4) 

3.  Gloves  Type  III:  gloves  padded  with  foam  rubber. 

(gloves  5  and  6) 

4.  Glove  6  (Type  III):  glove  padded  by  the  experimenter 
with  a  combination  of  two  foam  rubbers. 

Limitations  of  the  Study. 

The  results  and  conclusions  of  this  experiment  will  be 
limited  by: 

1.  The  sample  of  boxing  gloves  studied. 

2.  The  methods  and  materials  employed  in  the  study. 

3.  The  experimental  errors  of  the  investigator. 

4.  The  statistical  procedures  used  to  analyse  the  data. 


CHAPTER  II 


REV  IE?/  OE  THE  LITERATURE 

Introduction., 

In  the  recent  years,  many  new  items  of  sports  equipment 
have  appeared  on  the  market  as  a  result  of  laboratory  research. 
Athletes  and  sportsmen  can  now,  for  example,  use  improved 
release  bindings  in  skiing,  better  helmets  in  football,  base¬ 
ball  and  hockey,  while  wrestlers  and  boxers  can  practice  their 
favorite  sport  on  safer  mats. 

Very  little  research  seems  to  have  been  done  up  to  the 
present,  however,  concerning  the  main  piece  of  equipment  used 
by  the  boxer,  that  is,  boxing  gloves,  since  they  were  first 
worn  on  October  8,  1818  (9)« 

The  rules  of  the  A.A.U.  of  Canada  (1958)  stipulate  that 
the  following  conditions  are  mandatory  concerning  the  boxing 
gloves  themselves  (1) : 

The  gloves  shall  each  weigh  eight  ounces,  of  which 
the  leather  portion  shall  not  weigh  more  than  four 
ounces,  and  the  padding  not  less  than  four  ounces.  The 
padding  of  the  gloves  shall  not  be  displaced  or  broken. 
Only  clean  and  serviceable  gloves  shall  be  used. 

The  question  as  to  whether  or  not  the  padding  should  be 

increased  in  the  gloves  to  make  boxing  safer  is  not  agreed 

upon  by  different  authors.  Some  seem  to  believe  that  an  eight 

ounce  glove  used  today  in  amateur  boxing  is  the  optimum  weight 

for  a  boxing  glove  (13:22),  others  argue  for  an  increase  in 

the  padding  (24),  while  others  assert  that  there  should  be  a 

decrease  of  the  padding  (15 >  10,  25  >  16).  A  few  statements 

found  in  the  literature  concerning  these  opinions  are: 

1.  The  regulations  currently  in  force  in  Germany,  informed 
by  a  very  real  concern  for  the  boxer* s  health,  include 
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the  following  points: 
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2.  Eight  ounce  standard  gloves  to  be  used  to  avoid 
injuries  caused  by  uneven  padding  and  weight  (13:19). 

2.  In  modern  amateur  boxing  the  use  of  eight  ounce 
glove  has  almost  abolished  open  wounds...  (22:46). 

3.  The  weight  of  gloves  issued  in  amateur  contests  should 
be  increased  to  10  ounces  from  the  previous  8  ounces.  This 
will  reduce  the  incidence  of  knock-outs  and  severe 
injuries  (24:435). 

4.  The  boxer  should  be  made  to  wear  sufficiently,  heavy 
gloves  and  wear  material  of  a  caliber  to  prevent  anything 
like  a  knock-out  (15:5). 

3.  Les  blessures  au  visage  et  les  fractures  des  mains 
sont  imputables  aux  gants  dont  se  servent  actuellement 
les  boxeurs.  II  s'agit  done  pour  nous  de  proteger  les 
surfaces  vulnerables  de  la  bolte  cranienne  et  de  parer 
au  danger  des  blessures  et  fractures  en  modifiant  les 
gants * 

A  cet  effet,  je  soumets  a  votre  approbation  des  mo- 
deles  de  casques  et  de  gants  de  conception  nouvelle. 

Dans  le  gant  (pneumatique)  une  vessie  remplie  d’air 
tient  lieu  de  rembourrage.  Autre  innovation,  le  boxeur 
est  oblige  d’introduire  son  pouce  a  I’int&rieur  du  gant. 
Des  essais  ont  ete  effectues  avec  ce  modele  et  nous  ont 
permis  de  constater  que  la  force  des  coups  est  diminuee 
de  50$  et  qu'il  n'y  a  pratiquement  plus  aucun  risque 
de  K.Oo  ou  de  blessure. 

Le  casque  de  protection  est  egalement  pneumatique 
et  de  fixation  ais6e.  II  protege  parfaitement  le  front, 
la  tempe  et  la  nuque  (zones  vulnerables)  (8:25-26). 

6.  The  Committee  on  the  Medical  Aspect  of  Sports  of  the 
American  Medical  Association  also  recommends  careful 
consideration  of  the  following  measures: 

OOOO  ©  o  ©  ©OOOOO  OO  OOOOOOOOOOOOOOOOO  OOO  OOOO  OOOOO  OOOOOOO  600  • 

2.  Experimentation  with  less  padding  in  the  gloves 
so  that  the  threat  of  damage  to  the  hands  will  inhibit  the 
power  of  the  blow  (10:242). 

7.  En  ce  qui  concerne  les  fractures  des  mains,  j’ai  cons¬ 
tate  qu’elles  sont  dues  aux  chocs  produits  sur  la  surfa¬ 
ce  dorsale  de  la  main,  laquelle  n’est  pas  soutenue  par 
la  face  palmaire.  Je  pense  qu’il  serait  plus  avantageux 
d* adopter  le  principe  de  placer  un  rembourrage  de  plastic 
leger  sur  la  partie  du  gant  correspondent  a  la  face 
palmaire,  afin  de  doter  celle-ci  d’un  soutien  (25:24-26). 

8.  The  live  force  of  the  fist  already  considerably 
mitigated  by  the  thickness  of  the  gloves  and  their  soft 
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padding,  is  generally  insufficient  to  cause  an  elastic 
deformity  of  the  skull.  It  does,  however,  give  rise  to 
a  series  of  traumatic  waves  which  are  transmitted  from 
the  site  of  impact  to  the  brain  mass,  the?r  size  being 
proportional  to  the  extend  of  the  area  affected  (16:90). 

9.  The  cerebral  knock-out  must  be  prevented  by  giving 
instructions  to  the  referee  to  promptly  stop  the  fight 
at  the  first  signs  of  functional  nervous  troubles,  and 
by  modifying  the  gloves  in  relation  to  the  premises  of 
the  traumatic  mechanism.  The  hitting  surface  must  not 
be  amplified;  for  this  purpose  the  padding  has  to 
remain  limited  to  it,  and  the  fist  be  permitted  to 
close  (which  also  protects  the  hands)  (17:346). 

10.  L* usage  de  gants  munis  d’un  epais  rembourrage  a 
ete  adopte  en  vue  d’^viter:  a)  les  fractures  des  mains 
pour  celui  qui  frappe;  b)  les  lesions  encephaliques 

et  les  blessures  du  visage  a  1  * adversaire .  Or,  ces  deux 
buts  n'ont  pas  ete  atteints. 

Si  les  gants  attenuent  la  force  vive  des  coups,  ils 
augmentent,  par  contre,  la  surface  d* impact.  Pour  remplir 
les  conditions  voulues,  ils  doivent  etre  conpus  de  fapon 
a  permettre  la  fermeture  complete  du  poing  (elimination 
des  fractures) .  Ils  doivent  aussi  etre  munis  d’un  rembour¬ 
rage  indeformable  et  susceptible,  par  la  nature  de  ses 
composants,  d’attenuer  la  force  vive  des  coups.  Enfin 
leur  surface  d* impact  doit  etre  aussi  reduite  que  possible 
(18 : 24-26) . 

11.  Certains  affirment  aussi,  avec  raison  semble-t-il, 
que  I’emploi  de  gants  plus  gros  ( 6  ou  8  onces  selon  les 
pays  au  lieu  de  4  onces  autrefois)  est  responsable  de 
trop  de  massacres.  Cette  r£forme  fut  pourtant  adoptee 
pour  “humaniser”  la  boxe.  Or,  jadis,  quand  les  petits 
gants  etaient  utilises,  les  boxeurs  devaient  posseder 

a  fond  l’art  de  la  defensive  afin  d'eviter  les  coups 
qui  pouvaient  etre  la  plupart  de'cisifs.  Les  mauvais 
boxeurs,  les  faibles,  etaient  ainsi  tres  tot  elimines. 

])* autre  part,  un  K.O.  dans  les  premiers  rounds  est 
souvent  moins  dangereux  pour  l’organisme  qu’une  terrible 
punition  pendant  10  rounds  ou  plus,  meme  quand  le  boxeur 
termine  debout.  L’usage  des  gros  gants  permet  a  des  hommes, 
dits  Mencaisseursn ,  de  tenir  la  limite  bien  que  sur- 
classes  (14:39) • 

12.  The  legislators  determined  to  bar  fights  with  bare 
knuckle  battles,  under  London  Prize  Ring  Rules,  because 
they  had  the  idea  they  were  brutal,  while  modern  boxing 
was  the  “manly  art  of  self-defence”.  The  practical  truth 
is  that  present  day  fighting,  with  gloves  encasing 
fists,  and  with  rounds  made  up  of  three  minutes  each, 
are  more  devastating  and  admit  more  bestiality,  than 
ever  were  known  in  bare  knuckle  fighting. 
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A  few  hundred  other  ringmen  hare  gone  to  their  graves 
because  of  the  horrible  beatings  thay  had  to  take, 
from  gloved  fists,  during  the  three  minutes,  which 
make  up  a  round  of  boxing  today 0 
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In  contrast,  it  is  difficult  for  anyone  to  name  a  dozen, 
a  half  dozen,  or  even  a  few  instances  of  death  resulting 
from  those  "brutal"  bare  knuckle  contests  under  London 
Prize  Ring  Rules  *  Man.  took  beatings,  but  never  anything 
comparable  with  what  others  have  taken  in  "boxing  bouts" 
where  gloves  do  little  more  than  protect  the  fist  of 
the  striking  fighter,  and  where  the  rules  require 
a  man  to  withstand  a  blizzard  of  punches,  lest  he  goes 
down,  and  be  counted  out  (23:240-241) . 

13 .  So-called  safety  measures  requiring  ten  ounce 
gloves  in  all  classes,  round-by-round  medical  examinations 
and  other  modifications  do  not  obviate  the  dangers  of 
boxing  (6:88) • 

It  can  be  noted,  after  having  read  these  different 
statements,  that  the  opinion  range  is  from  one  extreme  to 
an  other •  Since  no  scientific  research  evidence  seems  to 
support  any  point  of  view  previously  mentioned,  the  author 
feels  that  there  should  be  a  study  done  on  boxing  gloves 
involving  different  kinds  of  padding  in  order  to  try  to  clarify 
the  problem*, 

Only  one  study  pertinent  to  this  subject  is  reported. 

In  1961,  LBfgren  (19),  in  Finland,  constructed  and  introduced 
a  new  kind  of  boxing  glove,  the  pneumatic  glove,  which  weighed 
12  ounces  and  was  of  the  same  size  and  form  as  the  standard 
glove  used  in  Europe-  The  inventor  of  this  glove  set  up  an 
experiment  whereby  the  pneumatic  glove  was  compared  with  a 
standard  one0  The  testing  procedures  were  reported  as  follows 
(19:26) : 


By  means  of  a  pendulum  movement,  a  constant  velocity 
was  given  to  the  glove  which  was  fitted  on  to  a  wooden 
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model  of  a  fist.  At  this  velocity  the  glove  met  a  mass, 
also  fixed  to  a  pendulum  to  which  an  induction  vibration 
indicator  was  attached.  Two  series  of  tests  were  carried 
out: 

a)  In  the  first  series  the  mass  of  the  fist  pendulum 
was  about  20  kilograms  and  its  velocity  about  12  metres 
per  second. 

b)  In  the  second  series,  the  mass  was  about  6 
kilograms  and  the  corresponding  velocity  about  5  metres 
per  second.  The  electric  current  excited  in  the 
indicator  by  the  blow  was  led  into  an  oscilloscope. 

The  extent  of  the  acceleration  given  to  the  indicator 
by  the  blow  could  be  judged  from  the  coefficient  of 
the  angle  of  the  rising  part  of  the  curve  shown  on  the 
screen  of  the  oscilloscope.  In  all  measurements  only 
the  relative  acceleration  was  observed. 

According  to  hBfgren  (19) ,  the  results  of  his  experiment 
have  indisputably  shown  the  superiority  of  the  pneumatic 
glove  compared  to  the  standard  glove,  as  regards  the  pro¬ 
tection  against  trauma.  The  experiment,  in  his  opinion,  showed 
that  the  pneumatic  glove  fulfils  and  even  surpasses  the 
requirements  which  can  reasonably  be  placed  on  a  glove,  the 
main  purpose  of  which  is  to  reduce  the  force  of  the  blow. 

LBfgren  is  not  very  explicit  as  to  what  he  means  by  a 
standard  glove  and  it  is  apparent  that  further  investigation 
should  be  undertaken  using  different  weights  of  boxing  gloves, 
padded  with  coarse  hair,  with  foam  rubber,  with  a  combination 
of  foam  rubber  and  coarse  hair,  and  manufactured  by  different 
companies  in  order  to  compare  them  with  the  pneumatic  glove. 

It  must  also  be  added  that  the  pneumatic  glove  was 
further  criticized  by  the  few  countries  which  had  availed 
themselves  of  the  opportunity  to  use  it  (4:46);  answering  a 
questionnaire  concerning  that  matter,  the  G-erman  Democratic 
Republic  and  Great  Britain  both  replied  that  they  found  the 
glove  unsatisfactory.  Australia  replied  that  they  had  been 
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using  the  glove  for  many  years.  It  was  suggested  that  manu¬ 
facturers  be  asked  to  produce  a  smaller  pneumatic  glove 
for  further  trials* 

Further  to  this,  England  decided  to  manufacture  such  a 
glove  which  would  weigh  7  3/4  ounces.  This  new  pneumatic 
glove  was  the  one  the  author  intended  to  use  in  the  present 
study.  Unfortunately,  this  glove  was  not  yet  available  when 
this  study  was  begun. 

Studies  of  Impact  on  Sport  Equipment. 

Up  to  more  recent  years,  many  of  the  deaths  in  boxing 
were  caused  by  falls  backward  resulting  from  blows  to  the 
head.  The  rule  of  the  "Association  Internationale  de  Boxe 
Amateur8*  (A.I„B.A.),  of  the  1958  edition,  concerning  the  floor 
of  a  ring  is  stated  as  follows  (1)  : 

The  floor  shall  be  covered  with  felt,  rubber  or 
other  suitable  approved  material  having  the  same 
quality  of  elasticity,  not  less  than  half  an  inch 
Cl. 5  cm)  and  not  more  that  three  quarters  of  an  inch 
(1.9  cm)  over  which  canvas  shall  be  stretched  and 
secured  in  place.  The  felt  or  other  approved  material 
and  canvas  shall  cover  the  entire  platform. 

Because  felt  seemed  insufficient  to  lessen  the  effect 
of  blows  to  the  head,  new  materials  such  as  surbo  rubber  were 
used  in  many  places  (20:17).  This  fact  had  been  established 
empirically  only.  Further  to  this,  LSfgren  conducted  a  scien¬ 
tific  study  where  he  compared  the  ability  of  felt  to  reduce 
impact  with  five  different  constructions  of  foam  plastic 
and  wallboard. 

In  each  case  a  canvas  was  stretched  over  the  under¬ 
cover  as  required  by  the  International  Rules.  A  wooden 
ball  ("the  head")  of  three  kilograms  was  fastened  with 
a  joint  representing  the  flexible  "neck",  the  end  of  the 
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metal  pole,  1.7  m.  in  length.  The  back  of  the  ”headM 
was  sheathed  with  a  thin  rubber  membrane.  To  this  part, 

sin  accelerometer  was  attached.  The  meter  was  connected 
to  a  screen  of  an  oscillograph  in  which  the  resultant 
signal  was  photographed.  The  drop  of  the  wooden  "head” 
varied  from  25  cm  to  80  cm  (20:18). 

The  results  of  this  experiment  were  that  all  five  under¬ 
covers  tested  were  far  more  efficient  as  to  their  ability  to 
lessen  impact  than  felt,  not  to  mention  the  bare  floor. 

In  another  study  on  football  helmets,  for  protection 
against  the  accelerative  effects  of  the  brain  of  high  levels 
of  impact  energy,  Snively,  Kovacic  and  Chichester  also  used 
a  testing  device  with  an  accelerometer  (26:223)- 

The  helmet  to  be  studied  is  placed  upon  a  metal 
test  head  in  which  is  fitted  a  crystal-type  accelerometer. 
A  known  amount  of  impact  energy  is  applied  by  dropping 
upon  it  a  striking  bob;  the  weight  of  this  bob  and  the 
height  of  its  drop  are  easily  varied.  The  head  support 
pivots  upon  impact,  thus  providing  for  an  essentially 
free-moving  mass.  Acceleration  imparted  to  the  test  head 
is  translated  into  an  electrical  impulse,  magnified  by 
an  amplifier,  impressed  upon  the  screen  of  a  cathode 
ray  oscilloscope,  and  photographed  by  a  Polaroid  Land 
camera. 

As  a  result  of  this  experiment,  a  prototype  of  a  football 
helmet  utilizing  an  energy  absorption  design  similar  to  a 
racing  helmet  was  developed  and  found  to  have  superior  energy 
handling  ability  in  the  laboratory  as  well  as  an  appreciable 
gain  in  comfort  under  both  practice  and  game  conditions. 

Lombard,  Ames,  Roth  and  Rosenfeld  (21)  performed  an 
experiment  in  which  they  studied  the  voluntary  tolerance  of 
the  human  to  impact  accelerations  of  the  head.  Their  testing 
apparatus  also  included  an  accelerometer  (21:109)- 

In  order  to  deliver  blows  to  the  head  with  equipment 
which  might  in  turn  yield  information  as  to  the  accele- 
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ration  imparted  to  the  head,  it  was  deemed  necessary  to 
use  a  pendulum  of  mass  approximately  equal  to  that  of 
the  head  and  headgear. 


In  the  steel  head  of  the  pendulum  was  mounted  a 
strain  gauge  type  accelerometer  capable  of  measuring- 
in  excess  500  0.  and  having  a  frequency  response  of 
over  3»000  cycles  per  second.  The  output  from  this 
accelerometer  was  amplified  in  the  pre-  amplifier  stage 
of  an  Offner  electro-encephalograph  and  fed  directly 
to  the  plate  of  a  cathode-ray  oscilloscope  tube. 


The  face  of  the  oscilloscope  was  photographed  by 
a  35  mm.  streak  camera  at  a  film  speed  of  approximately 
16  inches  per  second.  Time  correlation  was  obtained 
by  the  simultaneous  recording  on  the  film  of  a  small 
neon  bulb  flashing  at  l/lOO  second  intervals. 

The  result  of  this  experiment  (21)  showed  in  general  that 

the  upper  limit  of  linear  acceleration  which  the  human  can 

tolerate  voluntarily  due  to  impact  blows  to  the  head  has  not 

been  reached,  in  spite  of  the  fact  that  blows  giving  as  high 

as  38  G.  (1224  feet  per  second  2)  have  been  reported.  The 

effect  of  the  locally  applied  force  causing  bruising, 

tension  loads  on  the  ligaments  or  ligamental  attachments  of 

the  neck  muscles,  or  sharp  burning  pains  in  the  joints  of 

the  cervical  vertebrae  always  caused  the  subjects  to  voluntarily 

and/or  subjectively  limit  exposure  to  no  higher  energy  impacts. 

Doing  an  evaluation  of  thirteen  brands  of  football 

helmets  in  I960,  Alexander  (2),  used  a  wooden  head  suspended 

from  the  ceiling  by  two  steel  cables  and  in  which  was  placed 

an  accelerometer.  The  helmets  were  fitted  unto  this  head  and 

impacted  by  a  flat  surface  pendulum  at  the  back  of  which  was 

also  an  accelerometer.  The  output  from  these  accelerometers 

was  fed  into  a  dual  trace  oscilloscope,  photographed, 

projected,  analyzed,  and  calculated  in  Gs  and  Gs  per  second. 


13 


It  was  concluded  that,  in  general,  leather  and  rubber 
shelled  helmets  were  inferior  to  the  plastic-type  helmets. 
Helmets  with  pliable  plastic-type  shells  and  padded  suspension 
liners  were  superior  to  hard  brittle  shells  with  canvas 
suspension  liners. 

In  1963,  Bazzano  (?)  studied  three  different  brands 
of  boxing  headgear  (Wilson  H  1900,  McGregor  G  466  and  Tuf- 
Wear)  and  compared  them  with  a  molded  liner  of  a  football 
helmet  made  of  expanded  polystyrene  foam. 

To  accomplish  the  above  he  used  a  double  pendulum  consis¬ 
ting  of  two  suspended  steel  balls  each  weighing  16  pounds. 
Bearings  were  situated  at  the  point  of  rotation  in  order  to 
have  a  constant  friction.  The  angle  of  displacement  of  the 
receiving  ball  was  measured  by  an  electrogoniometer. 

The  headgears  studied  were  placed  on  the  stationary 
ball.  They  were  then  hit  on  the  front  pad  from  different 
angles.  Ten  trials  were  given  at  each  of  the  different  angles. 

The  results  showed  that  the  expanded  polystyrene  foam 
was  superior  to  the  other  types  of  headgears  studied.  The 
difference  was  found  to  be  statistically  significant. 

It  was  further  noticed  that  after  a  few  blows  on  the 
same  spot,  styrofoam  tended  to  lose  its  absorbing  power.  As 
pointed  out  by  Bazzano  (7) ,  this  could  mean  that  a  styrofoam 
headgear  would  offer  superior  protection  for  one  bout  only. 

On  the  other  hand,  with  the  use  of  boxing  gloves,  the 
striking  area  of  the  fist  is  larger  than  the  one  of  a  steel 
ball.  Furthermore,  the  glove  itself  absorbs  a  great  amount 
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of  impact  energy  and  therefore  reduces  the  chance  of  damaging 
the  headgear. 


CHAPTER  III 


METHODS  AHD  PROCEDURE 

The  equipment  studied  was  the  following  standard  "boxing 

gloves : 

a)  gloves  padded  with  coarse  hair:  2  eight  ounce  manu¬ 
factured  by  different  companies. 

b)  gloves  padded  with  foam  rubber:  2  eight  ounce  gloves. 

c)  gloves  padded  with  a  combination  of  both  types  of 
padding:  2  eight  ounce  gloves. 

It  was  the  intention  of  the  writer  to  study  larger 
samples  of  each  type  of  boxing  gloves  and  to  include  the 
pneumatic  type  of  glove  in  this  study.  Unfortunately,  most 
of  the  companies  contacted  failed  to  cooperate  and  send 
requested  information  and  gloves. 

As  far  as  the  pneumatic  glove  was  concerned,  it  was  not 
available  when  this  study  was  begun.  More  information  concern¬ 
ing  these  points  are  found  in  the  appendix. 

Experimental  Equipment. 

The  impacting  device  consisted  of  a  three  foot  metal 
lever  weighing  10.036  pounds  and  at  the  extremity  of  which 
was  fixed  a  wooden  fist.  The  latter  was  equipped  with  a  small 
lever  which  aoted  as  the  fingers  of  the  hand.  Due  to  a  spring 
controlling  it,  the  lever  could  remain  extended  or  could  be 
closed  toward  the  inside  of  the  hand  in  order  to  keep  a 
boxing  glove  well  clenched. 

The  striking  arm  was  always  dropped  from  the  same  angle 
(29°  39’)  and  was  provided  with  adjustable  weights  so  that 
whatever  glove  was  tested  the  weight  of  pendulum  was  always 
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Figure  I.  Impact  and  Recording  Devices. 


Figure  II.  Wooden 
list  with  lever 
(lingers)  extended. 


Figure  III.  Wooden  list 
witli  lever  closed. 


Figure  IV.  Boxing  glove 
fitted  unto  the  wooden 
fist. 
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the  same  (10.036  pounds) .  It  was  also  possible  to  adjust  the 
lever  so  that  it  was  always  perfectly  horizontal  when  the 
glove  was  resting  against  the  surface  of  impact. 

The  object  against  which  the  glove  came  into  contact  at 
the  end  of  its  fall  was  a  .0425  inch  thick  aluminum  sheet. 

This  metal  plate  was  bolted  between  two  metal  supports  with 
16  bolts  screwed  at  60  lbs/ft  torque.  The  target  hit  was  a 
circle  eight  inches  in  diameter.  A  strain  gauge  was  placed 
under  the  center  of  the  target  to  give  a  measure  of  deflection 
of  the  plate. 

The  operation  of  the  strain  gauge  was  based  on  the 
principle  that  when  a  piece  of  wire  is  strained,  the  electric 
resistance  is  changed,  so  that  this  change  could  be  portrayed 
as  a  visual  signal  on  an  oscilloscope. 

The  release  of  the  striking  pendulum  was  accomplished  by 
pulling  on  a  HT,f  shaped  support  against  which  it  was  resting, 

Before  making  contact  with  the  surface  of  impact,  the 
pendulum  triggered  a  micro-switch  which  allowed  the  beam 
of  the  oscilloscope  to  travel  on  the  screen  only  once.  The 
speed  of  the  sweep  was  10  milliseconds/ cm  and  the  deflection 
unit  most  often  used  was  1  millivolt/ cm.  The  screen  of  the 
oscilloscope  was  photographed  with  a  Polaroid  camera. 

The  aluminum  sheet  was  calibrated  using  a  microvoltmeter 
every  time  a  blow  was  struck. 

Testing  Procedure. 

The  gloves  to  be  tested  were  fitted  unto  the  wooden 
fist  in  a  standard  way.  Great  care  was  taken  so  that  the  hori- 
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zontal  leather  band  serving  as  a  grip  on  the  palmar  face 
of  the  glove  was  immediately  below  before  closing  the 
fingers  (lever) . 

The  height  of  the  striking  base  was  adjusted  so  that 
the  lever  was  perfectly  level  when  the  glove  was  resting 
on  the  target  prior  to  the  test.  Following  this,  the  glove 
was  released  from  a  height  that  was  kept  constant  through¬ 
out  the  experiment. 

Before  taking  the  first  reading  the  gloves  were  given 
five  trials  during  which  the  unit  of  deflection  of  the 
oscilloscope  was  regulated  in  order  to  obtain  a  complete 
deflection  peak  on  the  screen.  The  next  four  readings  were 
then  recorded. 

Following  this,  an  endurance  test  was  run  with  the 
best  glove  in  each  of  the  three  types  wich  were  coarse 
hair,  foam  rubber  and  a  combination  of  both  paddings.  For 
this  purpose,  a  piece  of  wood  one  inch  thick  was  installed 
on  top  of  the  target  and  the  base  of  the  striking  pendulum 
was  raised  to  keep  it  level  when  the  glove  was  resting  against 
the  wood  surface.  The  height  of  the  drop  was  also  adjusted 
in  order  to  keep  it  the  same  as  in  the  original  testing. 

The  apparatus  was  brought  back  to  the  testing  position  and 
two  readings  were  taken,  after  the  first,  second  and  third 
hundred  blows  were  struck. 

For  optimal  operation  efficiency,  two  technicians  were 
required.  The  operation  of  the  oscilloscope  and  camera  was 
controlled  by  the  first  technician.  Manipulation  of  the  gloves 
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and  release  of  the  pendulum  were  done  by  the  second. 

The  surface  of  impact  was  obtained  after  the  first 
four  readings.  For  this  purpose,  the  following  procedure 
was  used:  the  glove  was  first  covered  with  a  thin  sheet  of 
polyethylene  on  top  of  which  was  fastened  a  piece  of  cloth. 
Some  paint  was  then  applied  on  the  material  covering  the 
glove  which  was  released  from  the  original  testing  height. 

A  print  of  the  surface  of  impact  was  obtained  and  the  area 
of  contact  was  calculated  with  a  plani-meter. 

Only  one  glove  of  each  of  the  different  pairs  was 
studied  and  was  chosen  at  random. 

Calibration  of  the  Apparatus. 

Dead  weight  calibration  was  made  and  an  empirical  formula 
fitted  calibration;  Energy  of  the  plate  (Ep)  =  0.4  D2*°4 
(D  =  oscilloscope  deflection  in  cms.).  The  energy  of  system  at 
impact  (Eg)  was  equal  to  W  (weight  of  pendulum)  x  L  (length 
of  pendulum  at  center  of  gravity)  x  sin  29°  39'  (angle  of 
release) . 
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FIGURE  V.  ELECTRIC  DIAGRAM  OF  THE  APPARATUS. 


N.B.  The  microvoltmeter  was  only  connected  between  blows 
when  calibrating  the  apparatus. 


CHAPTER  IV 


RESULTS  AND  DISCUSSION 

Tests  involving  both  the  8  and  12  oz.  gloves  were 
concluded  in  one  day.  Two  gloves  of  each  type  of  composition 
were  used.  Due  to  the  cost  involved  in  obtaining  a  recording 
of  the  force  of  impact,  an  endurance  test  was  only  run  on  the 
best  8  oz.  glove  within  each  type  except  for  Type  III  where 
both  gloves  were  included.  Type  III  were  foam  rubber  gloves. 
One  of  the  two  gloves  tested  in  that  category  was  available 
on  the  market  and  the  other  was  padded  by  the  experimenter. 

The  ten  ounce  gloves  tested  were  used  in  the  Canadian 
Amateur  Boxing  Championship  in  Calgary  in  May  1965.  Headgears 
were  compulsory  and  the  gloves  were  all  used  by  right  handed 
boxers,  for  six  fights.  The  gloves  were  tested  one  day  prior 
to  the  tournament  and  two  days  afterwards. 


TABLE  I 

PERCENTAGE  OP  ENERGY  ABSORBED  BY  THE  DIFFERENT 
GLOVES  DURING  PRE-TEST. 


Weight 

Type  I 

Coarse  Hair  and 
Foam  Rubber 

Type  II 

Coarse  Hair 

Type  III 

Foam  Rubber 

G  1 

G  2 

G  5 

G  4 

G  5 

G  6 

8  oz. 

77.8 

78.1 

85.9 

86.7 

88.8 

93.8 

10  oz . 

89.7 

12  oz. 

87.9 

•  i 


• 
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Comparison  of  the  Different  Types  of  8  02.  Boxing  Gloves . 

Pre-Test  Results.  There  were  significant  differences  at 
the  .05  level  between  the  three  types  of  gloves  during  the 
pre-test.  The  difference  between  type  I  and  type  III  was 
significant  at  the  .01  level.  There  was  also  a  significant 
difference  at  the  .05  level  between  type  I  and  type  II.  No 
significant  difference  was  found  between  types  II  and  III. 

No  significant  intra-type  difference  was  found  between  the 
gloves  in  type  I  and  II  but  in  type  III  a  significant 
difference  at  the  .01  level  was  found  between  gloves  5  and  6. 


TABLE  II 

ANALYSIS  OP  VARIANCE  OP  DIFFERENCES  BETWEEN  TYPES  OP  GLOVES. 


Source  of  Sum  of  Mean 

Variance  Squares  df  Square  P 


Types  725*97  2 
Error  (a)  51*43  3 
Trials  1.07  3 
Types  x  Trials  1*59  6 
Error  (b)  3*76 _ 9 


361.98  21 . 11* 
17*14 

.36  .86 

*27  *63 

*42 


Total 


781.82  23 


*  significant  at  the  .05  level  of  confidence. 


Endurance  Test  Results.  There  were  significant  differences 
at  the  .01  level  between  the  three  different  types  of  gloves 


after  one  hundred  blows.  Significant  differences  at  the  .01 


level  were  found  between  the  following: 

1.  Glove  2  (type  I)  and  glove  5  (type  III). 

2.  Glove  2  (type  I)  and  glove  4  (type  II). 

3.  Glove  5  and  glove  6  (both  type  III  gloves). 


PERCENT  OP  ENERGY  ABSORBED  BY  GLOVES. 
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FIGURE  VI.  DETERIORATION  OF  THE  EIGHT  OZ .  GLOVES 
DURING  THE  ENDURANCE  TEST. 
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There  was  also  a  significant  difference  at  the  .05  level 
between  glove  4  (type  II)  and  glove  5  (type  III). 

After  two  hundred  blows,  there  were  still  significant 
differences  at  the  .01  level  between  the  three  types  of 
boxing  gloves.  The  level  of  significance  of  the  differences 
between  the  gloves  remained  the  same. 

Following  three  hundred  blows,  the  differences  between 
the  three  types  of  gloves  were  again  significant  at  the  .01 
level  and  so  were  the  differences  between  the  four  gloves 
tested  (gloves  2,  4,  5,  6). 

Discussion.  The  results  obtained  at  the  pre-test  session 
indicated  that  there  was  very  little  difference  within  each 
type  of  glove  studied.  They  also  showed  a  trend  to  absorb 
impact  energy  according  to  the  different  types  of  padding 
used  in  the  gloves.  The  combination  of  coarse  hair  and  foam 
rubber  gave  the  poorest  results  while  foam  rubber  alone  gave 
the  best  one  and  coarse  hair  alone  gave  intermediate  results. 
Of  course,  one  must  be  very  cautious  in  interpreting  the 
above.  Only  two  different  gloves  within  each  type  were  made 
available  to  the  experimenter,  as  many  manufacturers  failed 
to  cooperate.  In  order  to  obtain  definitive  results,  it  would 
have  been  necessary  to  test  samples  of  ten  or  more  different 
gloves  within  the  various  types. 

From  the  above,  one  fact  is  apparent,  lore  research 
and  experimenting  are  needed  to  produce  a  better  boxing 
glove  padding.  Glove  6,  which  was  padded  by  the  experimenter 
with  a  combination  of  two  foam  rubbers  proved  to  be  the  best 
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glove  tested,  absorbing  the  most  impact  energy.  After  an 
endurance  test  of  300  blows,  this  glove  was  still  superior 
to  the  others,  even  during  their  pre-test.  Furthermore,  it 
depreciated  only  0.8$  after  300  blows.  As  far  as  the  other 
types  of  gloves  were  concerned,  the  combination  of  coarse 
hair  and  foam  rubber  which  were  the  poorest  during  the  pre¬ 
test,  depreciated  2.4$  less  than  the  coarse  hair  during  the 
actual  test.  This  may  imply  that  if  coarse  hair  should  remain 
the  traditional  basic  material  for  boxing  glove  padding,  it 
would  depreciate  slower  if  a  piece  of  foam  rubber  were  placed 
on  top  of  it,  and  this  would  further  reduce  the  chance  of 
displacing  or  breaking  the  padding. 

It  was  observed  by  the  experimenter  that  the  coarse  hair 
in  the  different  gloves  studied,  looked  somewhat  different 
in  color  and  in  resiliency.  This  may  mean  that  the  difference 
in  coloring  of  the  coarse  hair  is  indicative  of  different 
properties,  which  may  have  influenced  the  results. 


TABLE  III 

SURFACE  OF  IMPACT  OF  THE  DIFFERENT  CLOVES 
IN  SQUARE  INCHES  AFTER  4  BLOWS. 


Weight 

Type  I 

Coarse  Hair  and 
Foam  Rubber 

Type  II 

Coarse  Hair 

Type  III 

Foam  Rubber 

C  1 

G  2 

G  3 

G  4 

G  5 

G  6 

8  oz. 

14-79 

14.20 

15.125 

16.355 

13-765 

13-225 

• 

N 

O 

o 

1 — 1 

20.125 

12  oz . | 

22.88 
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Surface  of  Impact.  Prom  table  III  it  can  be  seen  that 
the  foam  rubber  gloves  had  the  smallest  surface  of  impact. 
Thus,  their  capacity  to  absorb  impact  energy  does  not  seem 
to  be  due  to  the  spread  of  the  force  of  impact  but  rather 
to  the  resiliency  of  the  material  itself. 

Comparison  of  8,  10,  12  oz.  Gloves  Padded  With  a  Combination 

of  Foam  Rubber  and  Coarse  Hair. 

To  accomplish  the  above,  the  pre-test  results  of  glove 
2  (type  I)  were  used  as  well  as  those  of  the  ten  ounce  glove 
used  for  a  boxing  tournament  and  a  new  12  oz.  one.  It  was 
the  intention  of  the  experimenter  to  study  the  fatigue  effect 
of  a  tournament  on  some  10  oz.  gloves.  Unfortunately,  some 
damage  to  the  metal  target  prevented  the  use  of  the  recordings 
taken  before  the  tournament.  Consequently ,  only  recordings 
with  target  #  2,  which  was  used  for  all  the  tests,  were 
retained . 

Results .  There  were  significant  differences  at  the  .01 
level  between  the  8  and  12  oz.  gloves  and  between  the  8  and 
10  oz.  gloves,  which  were  used  for  6  fights.  The  10  oz.  glove 
could  still  absorb  1.8 $  more  impact  energy  than  a  new  12  oz. 
glove.  This  difference  was  not  found  to  be  statistically 
significant . 

Discussion.  The  apparent  superiority  of  the  10  oz. 
glove  over  the  12  oz. ,  after  6  fights,  might  imply  that  there 
is  an  optium  weight  for  a  boxing  glove,  or  that  the  added 
weight  of  extra  padding  is  not  well  distributed.  This  does 
not  satisfy  the  aim  of  padding  a  boxing  glove,  which  is  to 
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Figure  VII.  Oscilloscope 
deflection  given  by  a  type  I 
8  oz.  glove  during  pre-test. 


Figure  VIII.  Oscilloscope 
deflection  by  the  same 
glove  after  300  blows. 


Figure  X.  Oscilloscope 
deflection  given  by  a  type  I 
12  oz.  glove  during  pre-test. 


Figure  IX.  Oscilloscope 
deflection  given  by  a  type  I 
10  oz.  glove  after  6  fights. 
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100* 

75-  - 

50- 
25- 

0J - - - - - - - - 

NEW  8  0Z .  10  OZ,  AFTER  NEW  12  OZ. 

SIX  EIGHTS, 

XI.  DIFFERENCE  IN  ENERGY  ABSORPTION  OF  DIFFERENT 
TYPE  I  GLOVES, 

further  reduce  the  impact  or  force  of  a  blow.  A  consequence  of 
this  in  Amateur  Boxing,  could  be  that,  due  to  the  extra  weight 
of  the  boxing  gloves,  a  youngster  would  tire  easily,  and  then 
would  franctically  start  swinging  punches  and  lowering  his 
guard,  after  a  few  rounds.  An  increase  in  padding  to  reduce 
the  incidence  of  injury  in  boxing  could  therefore  result 
in  greater  danger  for  the  boxer,  especially  when  it  does 
not  serve  its  purpose  to  reduce  the  force  of  impact  of  the 
blow.  It  should  be  strongly  emphasized  that  only  one  glove 
of  each  weight  was  tested.  In  a  study  to  determine  the  optimum 
weight,  many  gloves  of  each  weight  should  be  included. 
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CHAPTER  V 


SUMMARY  AND  CONCLUSIONS 

The  purposes  of  this  study  were  to:  (1)  compare  three 
types  of  boxing  gloves  as  to  their  ability  to  absorb 
impact  energy  and  (2)  analyze  the  data  on  the  basis  of 
responses  of  the  gloves  at  impact. 

The  comparison  was  done  by  ranking  the  types  of  gloves 
and  the  gloves  within  each  type  according  to  their  ability 
to  absorb  impact  energy.  An  analysis  of  variance  was  used  to 
determine  if  there  were  any  significant  differences  between  the 
types  of  gloves  studied.  Multiple  comparisons  in  the  analysis 
of  variance  and  t-tests  were  also  used  to  see  if  there  was 
any  significant  differences  between  each  glove  within  each 
type  tested. 

The  experimental  procedure  consisted  of  having  the 
gloves,  which  were  fitted  unto  a  wooden  fist,  make  contact 
with  a  metal  target  which  deflected  upon  contact.  The 
responses  to  impact  were  measured  by  a  strain  gauge  fixed 
under  the  center  of  the  target,  and  the  information  was 
fed  into  an  oscilloscope.  The  oscilloscopic  tracings 
resulting  from  these  impacts  were  photographed  by  an 
attached  Polaroid  camera.  The  energy  absorbed  by  the  glove 
was  then  calculated. 

The  boxing  gloves  were  ranked  according  to  their 
ability  to  absorb  impact  energy. 

On  the  basis  of  the  statistical  analysis  and  within 
the  limitations  of  the  study,  the  following  appear  to  be 
justified : 


. 
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1.  All  the  gloves  examined  appeared  to  offer  a  certain 
degree  of  protection. 

2.  Boxing  gloves  padded  with  foam  rubber  have  a 
superior  capacity  to  absorb  impact  energy  than  those 
padded  with  coarse  hair  or  with  a  combination  of  both 
foam  rubber  and  coarse  hair  as  outlined  in  this  study. 

3.  All  the  gloves  showed  a  degree  of  deterioration, 
after  an  endurance  test  of  300  blows. 

Recommendations . 

1.  Various  assorted  types  of  padding  and  combinations 
of  them  should  be  tested  to  determine  the  most  suitable 
one  for  boxing  gloves. 

2.  Fatiguing  effect  from  a  more  prolonged  series  of 
impacts  on  the  gloves  should  be  studied. 

3.  The  incidence  of  cuts  and  knock  outs  in  actual 
fights  and  in  training  using  different  types  and  weights 
of  gloves  should  be  recorded. 

4.  More  research  is  needed  to  produce  an  adequate 
headgear  for  boxing.  Since  the  gloves  tested  absorbed  bet¬ 
ween  75  and  93  per  cent  of  impact  energy,  it  seems  that 
the  use  of  a  well-designed  head  protector  would  further 
decrease  the  incidence  of  boxing  injury. 

3.  The  boxing  glove  itself  may  have  to  be  redesigned. 
It  was  noticed  when  taking  the  surface  of  impact  of  the 
different  8  oz.  gloves,  that  the  thumb  was  often  coming 
in  contact  with  the  target.  As  one  knows  this  is  very 
dangerous  for  a  boxer1 s  eyes  in  an  actual  fight.  As 
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suggested  by  Blonstein  (8)  it  may  be  safer  that  the  boxer's 
thumb  be  an  intricate  part  of  the  glove  rather  than  being 
separate.  Furthermore  it  was  observed  that  10  oz.  gloves 
that  had  been  used  for  six  fights  were  still  superior  in 
absorbing  impact  energy  than  a  new  12  oz.  glove.  If  this 
finding  could  be  substantiated  on  many  gloves  of  each 
weight  it  would  indicate  that  the  added  weight  of  extra 
padding  fails  to  serve  its  purpose;  which  is  to  further 
reduce  the  impact  or  force  of  a  blow. 

6.  In  an  eight  ounce  glove,  the  leather  portion  weighs 
the  same  amount  as  the  padding.  Therefore  with  more  research 

i 

in  the  area,  it  may  be  possible  to  produce  a  material 
lighter  than  the  leather  presently  in  use  which  would 
adequately  serve  the  same  purpose.  The  difference  in  weight 
could  then  be  added  in  padding  and  therefore  result  in  a 
safer  glove  for  boxers. 

7.  With  respect  to  foam  rubber  types  of  gloves,  it 
would  seem  better  to  mold  the  padding  itself,  giving  it  the 
shape  of  a  semi-closed  fist.  As  it  was,  the  glove  tested 
was  made  of  two  different  types  of  foam  rubber.  Three  layers 
were  superimposed  and  glued  together  so  that  only  a  small 
inflection  was  given  to  the  padding.  More  strength  is  thus 
required  to  clench  the  fist  which  further  causes  local 
fatigue  in  certain  muscles. 

8.  It  would  seem  logical  to  modify  the  rule  concerning 
boxing  gloves.  That  is  the  glove  to  be  used  should  be 
determined  on  the  basis  of  padding  rather  than  weight  alone. 
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Certain  absorption  factors  with  regard  to  padding  must  be 
taken  into  consideration  making  such  a  decision. 

9.  For  comparable  results,  standardized  testing 
equipment  should  be  used  in  future  testing  of  this  kind. 
Mass,  dimension  and  angle  of  release  of  the  pendulum,  as 
well  as  size,  thickness  and  type  of  metal  used  in  the 
construction  of  the  target  to  be  used. 
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APPENDIX 


APPENDIX  A 


STATISTICAL  TREATMENT 


STATISTICAL  TREATMENT 

'A-tudy  Design.  Six  8  oz.  boxing  gloves  of  six  different 
pairs,  classified  in  three  types,  were  studied  along  with 
a  pair  of  10  and  12  oz.  The  following  comparisons  were 
made : 

1.  An  inter-types  comparison  with  the  8  oz.  gloves. 

2.  An  intra-type  comparison  with  the  same  gloves. 

3*  A  comparison  between  the  best  four  8  oz.  gloves 

after  the  first,  second  and  third  hundred  blows. 

4.  A  comparison  between  a  new  8,  10  oz.  that  had 
been  used  for  six  fights  and  a  new  12  oz. ,  all 
type  I  gloves. 

Statistical  Procedure. 

Trend  Analysis  of  Types.  The  trend  analysis,  as 
described  by  Edwards  (12:227),  was  used  to  test  the  sig¬ 
nificance  of  the  inter-types  differences  after  the  pre¬ 
test  and  at  three  different  stages  of  the  endurance  test,  as 
well  as  for  the  8,  10  and  12  oz.  gloves  comparison.  An 
example  of  the  method  is  illustrated  below. 


Type  I  Type  II  Type  III 


Trials 

G  1 

G  2 

G  3 

G  4 

G  5 

G  6 

Total 

1 

78.1 

77.0 

86.3 

86.3 

39.3 

93-9 

510.9 

2 

78.1 

78.1 

84.7 

87.1 

88.6 

93.4 

510.0 

3 

77.0 

78.1 

86.3 

86.3 

88.6 

93.9 

510.2 

4 

78.1 

79.2 

86.3 

87.1 

88.6 

93.9 

513.2 

Total 

311-3 

312.4 

343.6 

346.8 

355.1 

375.1 

2044-3 

Mean 

77.8 

78.1 

85-9 

86.7 

88.8 

93.8 

Sums  of 

Squares . 

(ss) 

1)  Correction 

term  (C 

.T.)  = 

2044- 32 

=  174, 

131.77 

TT~ 

2)  Total  SS  -  (78. I2  +  78. I2  +  ...  +  93.92)  _ 

=  781.83 

3)  Types  SS  =  1/8  (623. 72  +  690. 42  +  730. 22)  -  C.T. 

=  723.97 

4)  Gloves  SS  =  1/4  (311. 32  +  312. 42  +  ...  +  373. I2)  _  c.T. 

=  775.40 

5)  Trials  SS  =  l/6  (510. 92  +  510. 02  +  510.22  +  513.22)  -  C. 

=  1.08 

6)  Gloves  x  Trials  SS 

=  781.83  -  (  775-40  +  1.08) 

=  5-56 

Degrees  of  Freedom. 

Total  =  23 

Gloves  =  5  \  2  cyPes 

L  3  residual 

Trials  =  3 

Gloves  x  Trials  =  15  "kyP?®  x  trials 

L3  residual 

Partitioning  SS  (Gloves) . 

SS  (types)  =  1/8  (623. 72  +  690. 42  +  730. 22)  -  C.T. 

=  723.97 

Residual  =  SS  (gloves)  -  SS  (types) 

=  775.40  -  723.97 
=  51.43 


Partitioning  SS  (Gloves  x  Trials). 

TABLE  B 


Trials 

% 

Types 

b2 

b3 

1 

155.1 

172.6 

183.2 

2 

156.2 

171.8 

182.0 

3 

155.1 

172.6 

182.5 

4 

157.3 

173.4 

182.5 

Total 

623  .'7  ' 

690 . 4 

730.2 

SS  (between  cells  in  table  B) 

=  1/2  (  155- I2  +  156. 22  +  ...  +  182. 52)  -  C.T. 

=  726.65 

SS  (types  x  trials)  =  SS  (cells)  -  SS  (types)  -  SS  (  trials) 

=  726.63  -  (723-97  +  1.08) 

=  1.59 

Residual  =  SS  (gloves  x  trials)  -  SS  (types  x  trials) 

=  5-36  -  1.59 
=  3.77 

Analysis  (Trend) . 


Source  of 


Variance 

SS 

d.f . 

M.S. 

E 

Types 

723.97 

2 

361.98 

21.11 

Error  (a) 

51.43 

3 

17.14 

Trials 

1.08 

3 

0.36 

0.86 

Types  x  trials 

\  1.59 

6 

0.27 

0.63 

Error  (b) 

3.76 

9 

0.42 

Total 

781.83 

23 

*  Significant 

at  the  .05 

level  of  confidence. 

Multiple 

Comparisons 

in  the  analysis 

of  Variance. 

The  multiple  comparisons  in  the  analysis  of  variance  tech¬ 
nique  oulined  by  Edwards  (12:136) ,  was  used  to  test  the 
significances  of  inter-types  and/or  inter-gloves  differences. 
An  example  of  the  method  is  illustrated  below. 

1.  Arrange  the  means  in  order  of  magnitude. 

77.96  86.30  91.28 

2.  Find  standard  error  of  a  single  mean  given  by  formula. 

S“  =  S  (S  =  1W7s.  of  Error  (a)  of  the  analysis  of  variance) 
IT  (  n  =  number  of  observations  on  which  the  mean 
is  based) 

=  l/TTT? 

-w 


=  1.46 


3-  Prom  table  X  in  textbook  (.05  level) 
(k  =  2)  =  4-501 
(k  =  3)  =  4. 516 
4.501  x  1.46  =  6.57 
4*516  x  1.46  =  6.59 


4. 


Type  I  Type  II 
Mean  77-96  86. 30 

8.34* 


**  Significant  at  the 
*  Significant  at  the 


Type  III 
91.28 
13.32** 
4-98 

.01  level 
.05  level 


Shortest  significant 
range  (.05  level) 

R2=  6.57 

R^=  6.59 

of  confidence, 
of  confidence. 


APPENDIX  B 


RAW  DATA 


SCOPE  DEFLECTION  FROM  THE  DIFFERENT  GLOVES  IN  Mm. 


8  OZ.  GLOVES 


Type  I  Type  II  Type  III 


Number  of 

Coarse  Hair  and 

Coarse 

Hair  Foam  Rubber 

Blows 

Foam  Rubber 

G  1 

G  2 

G  3 

G  4  G  5 

G  6 

1 

55 

56 

46 

46  42 

34 

2 

55 

55 

48 

45  43 

35 

3 

56 

55 

46 

46  43 

34 

4 

55 

54 

46 

45  43 

34 

After  100 

55 

49  46 

34 

56 

49  47 

35 

After  200 

58 

50  48 

35 

57 

50  48 

35 

After  300 

60 

54  50 

36 

59 

54  50 

36 

10  OZ.  GLOVES  (  AFTER  6  FIGHTS) 

1 

2 

451 
40 1 

[  Right  Glove 

3 

4 

3  9 1 

411 

Left  Glove 

12  OZ. 

GLOVE 

1 

44 

2 

44 

3 

44 

4 

44 

SURFACE 

OF 

IMPACT  OF  THE 

DIFFERENT 

GLOVES  IN  SQUARE  INCHES 

8  OZ. 

GLOVES 

Number  of 

Coarse  Hair  and 

Coarse 

Hair  Foam  Rubber 

Blows 

Foam  Rubber 

G  1 

G  2 

G  3 

G  4  G  5 

G  6 

1 

14 

.97 

14.19 

15.02  16.37  13-92 

13.19 

2 

14 

.61 

14.21 

15-23  16.34  13-61 

13.26 

10  OZ.  GLOVES 


1  20  22 

2  20.03 

1  22.88 

2  22.88 


12  OZ.  GLOVE 


:•  iOO 

APPENDIX  C 


NAMES  AND  ADDRESSES  OP  PEOPLE  CONTACTED  FOR  INFORMATION 


PEOPLE  CONTACTED  FOR  INFORMATION. 


Here  are  the  names  and  addresses  of  the  people  and  the 
companies  with  whom  the  writer  corresponded  for  information. 
In  the  bracket  is  indicated  the  number  of  letters  sent  to 
them. 


Amateur  Athletic  Union  of  U.S.A.,  (2) 

231  W.  58th  Street, 

New  York  19,  N.Y. 

American  Medical  Association,  (1) 

Commitee  on  the  Medical  Aspects  of  Sports, 

Division  of  Environmental  Medicine, 

535  North  Dearborne  St., 

Chicago  10,  Illinois. 


Australian  Amateur  Boxing  Association,  (1) 

27  South  Avenue,  Double  Bay, 

Sydney,  Australia. 

Bianco,  Mr.  A. ,  (l) 

Director  of  Athletics, 

Hq  USAFE  -  APO  633, 

Wiesbaden,  Germany. 

Blonstein,  Dr.  Lew,  (6) 

General  Secretary,  Medical  Commission  A.I.B.A., 

128  Harley  St., 

London  W.  1,  England. 

Boxing  Federation  of  the  U.S.S.R. ,  (l) 

Skatertnyi  pereulok  4, 

Moscow  69,  Russia. 

Brunswick  Sports,  (2) 

4861  Spring  Grove  Ave., 

Cincinnati  32,  Ohio, 
c/o  Mr.  Frank  Koegel. 

Chicago  Daily  Tribune,  (1) 

435  N.  Michigan  Ave., 

Chicago,  Illinois, 
c/o  Mr.  Wilfrid  Smith. 


Cooper-Weeks  Limited, 

260  Laughton  Ave., 

Toronto,  Ontario. 

c/o  Mr.  John  Cooper,  President. 


(3) 


,  .A.3.U  1o  noJUiTJ  o  i 


Decarie,  Mr.  Al., 

National  Chairman  of  A.A.U. ,  Boxing  Section, 
12280  Guertin  St. , 

Montreal,  P.Q. 

Everlast  Sporting  Goods  Manufacturing  Co.  Ltd. 
175  Walnut  Avenue, 

New  York  54,  N.Y. 

c/o  Mr.  Wayne  Ford ,  Customer  Service. 

G.  &  S.  Sporting  Goods, 

43  Essex  Street, 

New  York,  N.Y. 
c/o  Manager. 

Lofgren,  Dr.  L. , 

Helsinki  -  Helsingfors, 

Finland  Tologatan  12. 

Lucas,  Mr.  R.L. , 

Recreation  Director, 

Y.M.C.A. , 

Calgary,  Alberta. 

Menendez,  Mr.  Julie, 

Boxing  Coach  of  San  Jose  College, 

San  Jose,  California. 

Mizuno  Sporting  Goods  Co.  Ltd., 

I, 3-  Chome ,  Kanda-Ogawa-Machi , 

Chiyoda-Ku,  Tokyo,  Japan. 

c/o  Manager. 

Mollet,  Major  Raoul, 

Secretaire  General  du  C.I.S.M., 

34,  Boul.  General  Jacques, 

Bruxelles  5,  Belgique. 

Nippon  Sporting  Goods  Co.  Ltd., 

II,  2  -  Chome,  Kanda,  Tacho,  Chiyoda  -  Ku, 
Tokyo,  Japan. 

c/o  Manager. 

Novich,  Dr.  Max  M. , 

299  Clinton  Ave., 

Newark,  New  Jersey. 

Ring  Magazine, 

Madison  Square  Garden, 

307  W.  49th  Street, 

New  York,  N.Y. 

c/o  Mr.  Nat  Fleisher. 


Seaton,  Capt.  Basil, 

10130  -  139th  Ave. , 

Edmont  on ,  Alta. 

Spalding  &  Bros,  of  Canada  Ltd., 

109  Rexdale  Blvd., 

Toronto,  Ontario, 
c/o  Manager. 

Spartan  Sporting  Goods  Mfg. , 

Dept  SS  -  9  A, 

Box  17 , 

Coney  Island  Station, 

Brocklyn,  N.Y.  11224* 

Triolo,  Mr.  Mike, 

Boxing  Coach  of  the  Catholic  Youth  Organization, 
1170  W*  Jackson  Blvd., 

Chicago,  Illinois. 

UoS.  Army  Sports  Branch, 
c/o  Mr.  George  M.  Wilson, 

Deputy  Chief, 

Office  of  the  Adjutant  General, 

Washington  23,  D.C. 

Weaterall,  Mr.  T.L., 

APTC,  Camp  Borden, 

Ontario. 

Wellinger  &  Dunn  Leather  Goods  Ltd., 

350  Sorauden  Avenue, 

Toronto  3,  Ontario, 
c/o  Mr.  C.R.  Ostrander. 

Wilson  Sporting  Goods  Company  Ltd., 

2233  West  Street, 

River  Grove,  Illinois, 
c/o  Mr.  Jack  Havey. 
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APPENDIX  D 


SOME  LETTERS  OP  INTEREST  RECEIVED 


* j  it  i o  v 


CL^Jt 


X>lN 


btu 


U^-~4 


r 


UCA  *A-A 


^  (u^f  ^Jf_  c^Jt^ 

J  <U - (  ^  ^  fiCJLAS  . 

c-«*  f  t~~<  -^y^fc^Ji 

^  -/y^f  C<  Aaj_^. 

-£«VW  ^^^casC-c,  /L 

y~~ 

-€-<cJ  /^C 

ff-x^.  fCc^t .  /fj y  /)~/f.A 

£-tA-£-v  V^C-A^.  fu^y  )Tsi^L+c 

C  C4A^t^  *~».  -  /  •  tf '  A 

IZQ  HA'RLEy  5^ 

LONDON  W  / 

ehgland 


..  •*  f 

ikto* 

*r  ••* -f..'.  *  »ji 
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Private  and  Confidential. 


/ 


& 


* 


O'*' 


128,  HARLEY  STREET, 

W.l. 


FROM 

Dr.  J.  L.  BLONSTEIN 


*7/  /‘  * 
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QANTAS  BOEING  7  07  V-JET 
Cruises  at  580  m.p.h.;  carries  90  to  120 
passengers  and  5  tons  of  cargo.  Wing¬ 
span  130’  10",  overall  length  134’  6  . 
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Printed  in  Australia 
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utyi'  Amateur  Huxtmj  llttitnt  nf  Australia 


AFFILIATED  WITH 

ASSOCIATION  INTERNATIONALE  HE  IIOXE  AMATEUR 

Ml>  ITALIAN  OLYMPIC  FEDERATION  AUSTRALIAN,  BRITISH  EMPIRE  A  COMMONWEALTH  GAMF.S  ASSN. 


A.  TUNSTALL,  Hon.  Secretary -Treasurer 
27  South  Avenue,  Double  Bay 
Sydney,  Australia 

Phone:  BusIneM  MX  S90*.  Print*  FB  HR 

Executive:  23rd  May,  1964. 

C.  BAXTER  (Old.) 

R.  JACKSON  (Tan.) 

C.  GRIFFITH  (W  A.) 

H.  WRATH  ALL,  (Vic.) 

G.  DICKINSON  (S.A.) 

P.  HYNES  (NS  W.) 

R.  Pi.au,  Esq, 

9675,  87th 

Edmonton,  Alberta, 

CANADA. . 


1 

Dear  Sir,  i, 

1 

I  acknowledge  receipt  of  your  letter  of  the  6th  inst,  for  who 
which  I  thank  you, 

_ 

In  reply  I  wish  to  advise  that  while  the  above  Union  was 
interested  in  the  use  of  Pneumatic  Gloves  it  was  found  that  the 
Gloves  that  were  being  used  were  not  up  to  the  requirements  expected. 

The  main  difficulty  experienced  was  that  the  Gloves  had  to 
be  placed  on  the  competitors  hands  fir6t  and  then  inflated  by  mouth  to 
bring  the  glove  up  to  size©  This  as  you  can  well  understand  is  a  most 
unsatisfactory  situation,  and  as  you  can  imagine  there  was  no  way 
of  gaugeing  the  amount  of  pressure  in  each  glove.  Again  if  to  much 
air  was  blown  into  the  glove  it  was  impossible  to  close  the  fist  p 
properly  which  in  turn  meant  that  a  boxer  was  unable  to  deliver  a 
proper  punch, 

!\y 

It  was  also  noticed  that  when  a  blow  was  struck  around  the 
eyes  the  glove  had  a  tendency  to  slide  across  the  eye  and  bruise  the 
face.  I  had  this  rectified  by  asking  the  manufacturers  to  insert  a 
leather  strip  inside  the  glove  so  that  the  competitors  would  be  able 
to  grip  same  in  the  palm  ofthe  hand  and  thus  prevent  the  glove  from 
slipping  all  the  time© 

The  idea  of  the  glove  is  quite  sound  and  I  think  if  the 
inflation  part  could  be  overcome  then  the  gloves  would  be  idealo  :">* 

s  t 


Presidrni: 

B.  S.  TANNER.  Esq.,  C  B.Il,,  E.D.,  M.P 


Vice-PrcAutont: 
R.  MARK, 
N.S.W. 
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As  you  can  readily  understand  the  amount  of  air  pressure  in  the  b! 
bladder  of  the  glove  is  very  low, and  is  is  practically  impossible  undrr 
the  present  system  of  blowing  by  mouth  to  regulate  same.  I  suggested 
that  if  a  gauge  could  be  used  to  inflate  the  gloves  and  regulate  the 
amount  in  each  glove  then  the  problem  would  be  solved.  The  manufacturers 
thought  that  this  would  be  almost  impossible  and  so  fave  the  idea 
away,  and  consequently  no  more  gloves  were  made. 

All  these  experiments  took  place  about  three  or  four  years  ago 
and  I'm  afraid  that  we  do  not  have  any  of  the  gloves  left  as  they 
were  thrown  away  or  returned  to  the  manufacturer. 

Sorry  that  I  cahnot  assist  you  in  this  matter  my  friend  but  I 
trust  that  the  information  supplied  my  be  of  some  help  tp  you. 


i 

] 


Yours  Faithfully. 


i 


/ 

.1 


,  i 


Hon.  Secretary/treasurer. 
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<I>E,HEPAUMfl  BOKCA  CCCP 

THE  BOXING  FEDERATION  OF  THE  U.S.S.R.  *  LA  FEDERATION  OF  BOX!  DE 
l.’U  R.S.S.  *  I  r  1)1  RA  I  ION  BOX  I  N  DI  R  UtlSSR  ❖  LEDT  RATION 

DE  BOXEO  DE  I  A  URSS 


A/ipce:  MocKna  f.9,  CKiiTPpTiiuil  nepcy.noK  4  [I1  Address:  Moscow  G9,  Skatertnyi  peroulok  4 

TejiPipaih.  iiApcc:  Mooicna.  CoioaeiiopT.  |  Telegrams:  Moscow.  Sojuzsport.  Tel.  K  4-Bl-fiS 

IOJI.  K  4-o4-»5 
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i~..HHBapg _ l9l5  r 


yBaJsaeMKM  rocno^MH  MAy, 


IIo^TBepTOaeM  nojiyqeHwe  Barnero 
nHCLMa  ot  24  HOHdpn  1964  ro^a. 

JIobo^m  #0  Barnero  cBe^eHHH^To 
coBeTCKwe  doKcepn  noJiL3yioTCH  nepnaTKa- 
MH,  HadHTUMM  KOHCKHM  BOJIOCOM,  BeCOM  10 
yHUMw,a  cnopTciv.eHH  THJKejioro  Beca  -nep- 
qaTKaMM,  BecoM  12  y  huh  it . 

O^HOBpeivieHHO  HanpaB^iieM  BaM 
’’IIpaBHJia  COpeBHOBaHHH" ,  KOTOpue ,  B03- 
M03KH0,<5y,nyT  npejncTaBJiHTL  rjw  Bac  hh- 
Tepec. 

C  yBaaceHueM  h  Haujiy^maMH  ho- 

BorotfHMMH  nomejiaHHHMH 


r.SHBAJlOB 

0TBeTCTBeHHuM  ceKpeTapB. 


t-hy  p.ima y 

3,h;mohtoh 

V  ATT  A  TT  A 


